Potential protective role of apoprotein J (clusterin) in atherogenesis: binding to enzymatically modified low-density lipoprotein reduces fatty acid-mediated cytotoxicity.
Following entrapment in the arterial intima, low-density lipoprotein (LDL) can be modified by hydrolytic enzymes to yield a lipoprotein derivative that binds C-reactive protein, activates complement, and is rapidly taken up by monocytes/macrophages. Free fatty acids contained in enzymatically modified LDL (E-LDL) render the lipoprotein cytotoxic due to their capacity to trigger programmed cell death. Apoprotein J (ApoJ) alias clusterin is a multifunctional glycoprotein with cytoprotective and anti-inflammatory properties. It interacts with diverse substrates, is present in the intima and the media of arteries with atherosclerotic lesions and is also synthesized by smooth muscle cells during development of atherosclerosis. We report that ApoJ binds to E-LDL but not to native LDL. Binding resulted in marked reduction of cytotoxicity of E-LDL on smooth muscle cells, as revealed by determination of caspase activity, annexin binding, and cellular ATP. ApoJ was detected immunohistochemically in early atherosclerotic lesions, where it was found to co-localize with E-LDL. In atherosclerotic lesions, ApoJ may thus subserve protective functions through its capacity to inactivate C5b-9 complement complexes and by reducing the cytotoxic effects of modified LDL on cells that gain contact with the lipoprotein.